12 United States Patent

Kanazawa

US009129205B2

US 9,129,205 B2
Sep. 8, 2015

(10) Patent No.:
45) Date of Patent:

(54) IMAGE FORMING APPARATUS

(71) Applicant: KYOCERA Document Solutions Inc.,
Osaka-shi, Osaka (JP)

(72) Inventor: Keizen Kanazawa, Osaka (IP)

(73) Assignee: KYOCERA Document Solutions Inc.,
Osaka-shi (IP)

( *) Notice: Subject to any disclaimer, the term of this

patent 1s extended or adjusted under 35
U.S.C. 154(b) by O days.

(21)  Appl. No.: 14/322,239

(56) References Cited
U.S. PATENT DOCUMENTS

4/2006 FEisele ..o, 704/10
4/2004 Satoetal. ........ccoe.nn. 358/1.13

7,031,910 B2 *
2004/0061886 Al*

FOREIGN PATENT DOCUMENTS

JP 02047078 A 2/1990
JP 02202463 A 8/1990
JP 06289838 A 10/1994

* cited by examiner

(22)  Filed: Jul. 2, 2014 Primary Examiner — Irtana Cruz
(65) Prior Publication Data (74) Attorney, Agent, or IFirm — Alleman Hall McCoy
Russell & Tuttle LLP
US 2015/0015903 Al Jan. 135, 20135
(30) Foreign Application Priority Data (57) ARSTRACT
Jul. 10,2013 (JP) e, 2013-1447736 An image forming apparatus according to one aspect of the
(51) Int.CL. present disclosure includes a font cache storage portion and a
GO6K 15/02 (2006.01) first determination portion. The font cache storage portion 1s
(52) U.S. CL configured to store a character image by an LRU method. The
CPC ........ GO6K 15/1802 (2013.01); GO6K 15/1828 first determination portion 1s configured to determine whether
(2013.01) to store the character image at a position of a head of the font
(58) Field of Classification Search cache storage portion, on the basis of a used state of the
CPC .......... GO6K 15/02; GO6K 2215/0005; GO6K character image.
2215/0042; GO6K 15/1802; GO6K 15/1828
USPC e 358/1.1, 1.11

See application file for complete search history. 9 Claims, 6 Drawing Sheets

CHARACTER IMAGE
CUTFUT PROGESS

a1l

FONT CONTROL, PORTICN INPUTS
PRINTABLE DATA

15 CHARACTER FONT
RENDERING DATA PRESENT IN
PRINTABLE DATA 7

Mo

fsms

TAKE OUT LINGUISTIC AREA
INFORMATION FROM LINGUISTIC AREA,
INFORMATION REGISTRATION TABLE

5104

TAKE OUT GHARAGTER CCDE DATA
CORRESPONDING TO LINGLESTIC
AREA FROM FONT CACHE STORAGE
ENAHLEMENT DETERMINATION TABLE

. fﬁmﬁ

QUTPUT CHARACTER CODE FROM
FONT CONTROL PORTION TOQ FORT
CACHE CONTROL PORTION

S106

HAS CHARACTER CORE
BEEN STORED N FONT
CAGHE STORAGE AREA 7

No

Yas

8107 8108
TAKE OUT CHARACTER IMAGE
CONVERT CHARACTER CODE TO
CORRESPONDING TO CHARACTER CHARACTER IMAGE BY EONT

CODE FROM FONT GAGHE STORAGE RASTERIZER PORTION
AREA

|
- J—S‘Iﬂﬂ

OUTPUT CHARACTER IMAGE TG
RENDERING PORTION BY FONT CACHE
CONTROL PORTION

S110

15 CHARACTER CODE O
CHARACTER IMAGE PRESEMNT
IN CHARACTER CODE DATA ?

Ao

Yes fSHI _;—5112

STORE CHARACTER IMAGE DATA IN STORE CHARACTER RMAGE DATA IN

FONT CACHE STORAGE AREA S0 AS FONT CACHE STORAGE AREA S0 AS
TO LINK CHARACTER IMAGE DATA AT TQ UNK CHARACTER IMAGE DATA AT
HEAD PREDETERMINED REAR POSITION

S113
HAYVE ALL CHARACTER
CCDES IN CHARACTER FONT
RENDERING DATA BEEN
TAKEN DUT ?

Yos

( END )




US 9,129,205 B2

Sheet 1 of 6

Sep. 8, 2015

U.S. Patent

NOILEOd
DNLINIHd

NOILHOd
ONI(Vdd

LINGNNO0A

) 1
_____.__.1 N

A

60¢

NOILEOd
ONIWH 04 JOVINL

.__._n.q-.._._..q

G502

1ANVYd
NOILVHIdO

NOILLHOd
ONISS3004d
14ANVYd
NOLLYHA4O

1172

NOILHOd
NOLLVIINMANGO
MEOMLEN

rrrrrrrrrrrrrrrrrrrrrrrrr

™ VAV s

|NOLLY TNINO0Y §
V1vQ 3400
43 LOVEYHD

NOLLHOd

40OVH0LS VivV{

g

vz

IavL
NOLLYNIWY 31303
I LNINEIAYNT
JOVHOLS
IHOVYD INOA

_a YIYY

- . 9ovHols |
4507 WEL Ewnvn
ot N T

. Y 4 -2
Vzo_z_éo%_ | e

VRV
SLSINONIT
2807
i NOILHOd IDHVHOLS NOLLHOJ
AYIIXNY AMOWIAN IHOYD
r~ ot
4T 83
i

NCI1MOd

OUNIHJANIS

qﬂw —nmmt\w..itht.xqtt e i
NOLLHOd
N MAZRIALS YR
NOILMOd | __ANOd
ONISSIOONd | 017

ONIHOLIMS 9Or
200

NOIL4Od

JO4LINOD
dHOVD 1LNOA

HLag 7

NOI{d0d
1041LNOOC
INO

U

NOILHOd TOHELNOD

107 SNLVYHYddY
ONINEOA IOVAL

NOLLHOd
NOILVOINMAWOD

AHOMIL-N

i~

vady
JOVHOLS )
I
| IaVINMd [

£

il Nolyod
ANYHOLS
ASVIUXNY

NOLLEOd

DNISS4004d
HAAR

M4 LNRdd

101

-

-—r

101

ot

NOLLHOd |
JOBINOO |

Jd

L ©Id




US 9,129,205 B2

Sheet 2 of 6

Sep. 8, 2015

U.S. Patent

JA00X0 A

9000%0
FO00X0

4 = & $ ¥

¢GO0X0

| Z00X0
31-T¢07

GL0G20
gL00%0

& & 2 + &

AV,
C600X0
L C00X0

R T D S D DI DI N DU S U DI DT ST S DI D W DU S D WU DU S R N S )

(VAVQ 3000 ¥31L0Vuvl

YL0020 ~

* A W & & o A W 4+ 4 W A B

V3V 3000 v4341L0VHVH
ANGWNATEYNA dOVHOLS

AHOVO LNOJ VIdY
DONINYAdS-NVINLED

7 VARV 3000 Y3 LOVHVH
’ INGWNFTGVYND 30VHOLS

JHOVD INO4 VUV
DNIAVIAS-HONI] 4

V3dV 3000 H4.LOVAIVHO
INAWATEYNT 3OVHOLS
AHOVDO LNOd V3HY
ONDAV AdS-ISANVAVE

v3dV 3400 H31L0VHVHO
INDNS THVNT JOVHOLS

™ . JHOVO INOA VIHV

™ ONIAVIAS-ISINIHO

INFWFATEVYNIT JOVHOLS

JHOVO INOHJ Y34V
ONIAVIAS-HSTTONS

VidV 3000 d310VHVHO
JINAWS 18NS
FJOVHOLS FHOVO
INOA V3V OLLSINONI

F414V1L NOILVYNINH A1 40

INDINFTdVN

3DVHOLS FHOVO

NO

vAdV 2000 J31L0VHVHO

;
Qe0¢

¢ Old



US 9,129,205 B2

Sheet 3 of 6

Sep. 8, 2015

U.S. Patent

Sno [ADJd | SNo 1 A@Jd | sNo1ABAd | SNO | AB Ad | SN0 1ASId SN0 1 Ae.ad
¥50060 ¥ Y 6500%0 yO00X0 evooxo ¢ Y evooxo Y 1w00%0
4dc Dl4

snoiAsad

snojAsad SO ABAd | (Al)
X8 | 1X5U 4oaxeu b ()

SN0 | ARG

SN0 A8 A
1X8U

1Xau

()
v5000 Y 6500%0 LA D
Ve Ol



U.S. Patent

FIG. 4

Sep. 8, 2015

CHARACTER IMAGE
QUTPUT PROCESS

FONT CONTROL PORTION INPUTS
PRINTABLE DATA

S102

> CHARACTER FONT

N
2 RENDERING DATA PRESENT IN

No

PRINTABLE DATA ?

TAKE OUT LINGUISTIC AREA
INFORMATION FROM LINGUISTIC AREA
INFORMATION REGISTRATION TABLE

S104

TAKE QUT CHARACTER CODE DATA
CORRESPONDING TO LINGUISTIC
AREA FROM FONT CACHE STORAGE
ENABLEMENT DETERMINATION TABLE

/-8105

QUTPUT CHARAGTER CODE FROM
FONT CONTROL PORTION TO FONT
CACHE CONTROL PORTION

S106

HAS CHARACTER CODE
BEEN STORED IN FONT
CACHE STORAGE AREA 7

Yes

S107

TAKE OUT CHARACTER IMAGE
CORRESPONDING TO CHARACTER
CODE FROM FONT CACHE STORAGE
AREA

5109

OUTPUT CHARACTER IMAGE TO
RENDERING PORTION BY FONT CACHE
CONTROL PORTION

S110

IS CHARACTER CODE OF
CHARACTER IMAGE PRESENT
iIN CHARACTER CODE DATA ?

STORE CHARACTER IMAGE DATA IN
FONT CACHE STORAGE AREA S0 AS
TO LINK CHARACTER IMAGE DATA AT

HEAD

Si13

HAVE ALL CHARACTER
CODES IN CHARACTER FONT

RENDERING DATA BEEN
TAKEN OUT ?

-_d Yeg

C END )

Sheet 4 of 6

US 9,129,205 B2

No

5108

GCONVERT CHARACTER CODE 70O
CHARACTER IMAGE BY FONT

RASTERIZER PORTION

No

S112

STORE CHARACTER IMAGE DATA IN
FONT CACHE STORAGE AREA SO AS
TO LINK CHARACTER IMAGE DATA AT
PREDETERMINED REAR POSITION



SNt ADAd |
1%X8U

US 9,129,205 B2

£¥00X0

Sheet Sof 6

1111111111111111111111111111111111111111111111111111111111111111111

- snotasad | | snotAaud

&

Sep. 8, 2015

¢P00X0

SN0 1A84d

$VO0X0

1X8U

ya00x0

\  1y00%¢ |

SnotaAdLd

U.S. Patent

SN0 | AB 44

1X8U

1111111111111111111111111111111111

snotAasad - (A1)

ixsu  pe (1)

~ (1)

VO Ly0040 (D)

a4 9l4

VG Dl



U.S. Patent Sep. 8, 2015 Sheet 6 of 6 US 9,129,205 B2

FIG. ©

(J OB SWITCHING PRO CESS)

S201

TAKE GUT LINGUISTIC AREA
INFORMATION FROM LINGUISTIGC

AREA INFORMATION
REGISTRATION TABLE

S202

TAKE OUT CHARACTER CODE
DATA CORRESPONDING TO
LINGUISTIC AREA FROM FONT
CACHE STORAGE ENABLEMENT
DETERMINATION TABLE

5203

TAKE OUT CHARACTER IMAGE
DATA LINKED AT POSITION OF

HEAD OF FONT CACHE STORAGE
AREA

5204
TAKE OUT "CHARACTER CODE"
FROM CHARACTER IMAGE DATA

S205

IS "CHARACTER CODE"
OF CHARACTER IMAGE
PRESENT IN CHARACTER
CODE DATA ?

Yes

No

S206

DELETE CHARACTER IMAGE OF

“CHARACTER CODE” FROM FONT
CACHE STORAGE AREA

S207

TAKE QUT “NEXT POINT
ADDRESS” FROM CHARACTER

IMAGE DATA

S208

No IS “E” SET IN “NEXT

POINT ADDRESS” 7

S209 Yes

TAKE OQUT CHARACTER IMAGE

DATA LOCATED AT "NEXT POINT
ADDRESS”

( END )




US 9,129,205 B2

1
IMAGE FORMING APPARATUS

INCORPORAITION BY REFERENC.

L1

This application is based upon and claims the benefit of >
priority from the corresponding Japanese Patent Application

No. 2013-144736 filed on Jul. 10, 2013, the entire contents of
which are incorporated herein by reference.

BACKGROUND 10

The present disclosure relates to an 1mage forming appa-
ratus having a cache memory area (hereinafter, referred to as
“font cache”) 1n which bitmap graphics of character fonts are
stored. 15

A typical image forming apparatus that 1s a printer, a mul-
tifunctional printer, multitunctional peripheral equipment, or
an MFP (Multifunction Peripheral) such as a multifunction
machine or the like prints print data received from a PC
(personal computer) or print data generated on the basis of 20
document data of a read document from a reader, on a paper
sheet or the like, thereby performing output (printout). The
typical image forming apparatus converts a character font of
the print data to bitmap graphics (raster-format data) and
performs imaging (hereinafter, referred to as “rasterization™). 25
However, when rasterization 1s performed each time a char-
acter font 1s converted to bitmap graphics, the processing
takes much time. Thus, the typical image forming apparatus
has a font cache, and bitmap graphics (hereinafter, referred to
as “character images™) of character fonts are stored in the font 30
cache. IT a character image corresponding to a character font
of print data has been stored in the font cache, 1t 1s possible to
take out the character image from the font cache. Only if the
corresponding character image has not been stored in the font
cache, rasterization of the character font 1s performed. As 35
described above, 1n the typical image forming apparatus hav-
ing a font cache, storing of frequently-used character images
in the font cache reduces the processing time 1n rasterization
ol a character font and allows for high-speed printout.

Such widespread use of a font cache 1n an 1mage forming 40
apparatus allows for high-speed printing. For example, a
printer has been known 1n which: when print data 1s inputted
from an external information processing apparatus, 1t 1s deter-
mined whether the print data falls within a character pattern
formation range; and 11 the print data falls within the character 45
pattern formation range and a character pattern of the print
data has not been formed, the character pattern 1s formed and
stored, and the same character pattern 1s prevented from being
formed again, thereby increasing a printing speed. In addi-
tion, a printer has been known 1n which after data of a certain 30
unit (e.g., 1 page) 1s received, 1t 1s checked how many times
cach font data 1s used 1n the page, and 1t 1s determined whether
to create a cache/font, on the basis of the frequency of use,
whereby 1t 1s possible to effectively create a cache/font.
Moreover, a controller or a method has been known in which 55
a bufler for LRU (Least Recently Used) delay processing 1s
provided, update of a font cache 1s delayed, and deletion of a
character pattern that 1s possibly used again in the near future
1s prevented, thereby improving printing performance.

60
SUMMARY

An 1image forming apparatus according to one aspect of the
present disclosure includes a font cache storage portion and a
first determination portion. The font cache storage portion is 65
configured to store a character image by an LRU method. The
first determination portion 1s configured to determine whether

2

to store the character image at a position of a head of the font
cache storage portion, on the basis of a used state of the
character 1image.

This Summary 1s provided to introduce a selection of con-
cepts 1n a simplified form that are further described below 1n
the Detailed Description with reference where appropriate to
the accompanying drawings. This Summary 1s not intended to
identify key features or essential features of the claimed sub-
ject matter, nor 1s 1t mtended to be used to limait the scope of
the claimed subject matter. Furthermore, the claimed subject

matter 1s not limited to implementations that solve any or all
disadvantages noted 1n any part of this disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11s adiagram showing the functional configuration of
an 1mage forming system according to the present disclosure.

FIG. 2 1s a configuration diagram of a font cache storage
enablement determination table shown 1n FIG. 1.

FIGS. 3A and 3B are diagrams 1llustrating a procedure of
controlling a font cache storage area according to Embodi-
ment 1.

FIG. 4 1s a flowchart showing flow of a character image
output process according to Embodiment 1.

FIGS. 5A and 5B are diagrams 1llustrating a procedure of
controlling a font cache storage area according to Embodi-
ment 2.

FIG. 6 1s a flowchart showing flow of a job switching
process according to Embodiment 2.

DETAILED DESCRIPTION

First, a first embodiment (hereinafter, referred to as
“Embodiment 1”°) for carrying out the present disclosure will
be described with reference to the drawings. An 1image form-
ing apparatus 200 according to Embodiment 1 1s set such that
in a font cache 1n which a character image 1s accessed by an
LRU (Least Recently Used) method, when a range where
character images can be stored 1n the font cache 1s exceeded,
character images of character codes having a high frequency
of use 1n a specific linguistic area are prevented from being
deleted and character images of character codes having a low
frequency of use 1n the specific linguistic area are easily
deleted. Thus, 1t 1s possible to improve the use etliciency of
character images 1n the font cache. It should be noted that an
example of the character codes 1s Unicode which 1s a global
common character set.

The functional configuration of an 1mage forming system
10 according to Embodiment 1 will be described with refer-
ence to FIG. 1. The image forming system 10 shown 1n FIG.
1 1includes a PC 100 and the image forming apparatus 200.
The PC 100 and the image forming apparatus 200 are con-
nected to each other via a network 300. The PC 100 1s an
operation terminal capable of requesting the 1image forming
apparatus 200 to print data (hereinafter, referred to as “print-
able data”). The 1image forming apparatus 200 1s a printer, an
MFP, a multifunction machine, or the like and has a font
cache.

First, the functional configuration of the PC 100 will be
described with referenceto F1G. 1. As shown1in FIG. 1, the PC
100 includes a control portion 101, an auxiliary storage por-
tion 102, and a network communication portion 103. These
portions are connected to each other via a bus or the like.

The control portion 101 includes a main storage device
such as a RAM, a ROM, or the like and a computing device
such as a CPU (Central Processing Unait) or the like. In addi-
tion, the control portion 101 includes interfaces such as vari-
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ous I/Os, a USB (Universal Serial Bus), and the like, a bus
controller, and the like and comprehensively controls the PC
100. The control portion 101 1s provided with a printer driver
processing portion 101a that requests the 1image forming
apparatus 200 to print printable data.

The auxiliary storage portion 102 1s an auxiliary storage
device composed of a flash memory or the like and stores data
and a program for a process executed by the control portion
101. The auxiliary storage portion 102 1s provided with a
printable data storage area 102q that temporarily stores print-
able data that is to be transmuitted from the PC 100 to the image
forming apparatus 200.

The network communication portion 103 includes a
detachable L AN interface for connecting to the network 300.
The LAN nterface includes a network portion that performs
intelligent transmission/reception based on various network
protocols such as TCP/IP, AppleTalk, SMB, and the like.

Next, the functional configuration of the image forming
apparatus 200 will be described. As shown 1n FIG. 1, the
image forming apparatus 200 includes a control portion 201,
a cache memory portion 202, an auxiliary storage portion
203, a data storage portion 204, a network communication
portion 205, an operation panel 206, an operation panel pro-
cessing portion 207, a document reading portion 208, an
image forming portion 209, and a printing portion 210. The
control portion 201, the cache memory portion 202, the aux-
liary storage portion 203, the data storage portion 204, the
network communication portion 205, the operation panel
processing portion 207, the image forming portion 209, and
the printing portion 210 are connected to each other via a bus
or the like.

The control portion 201 includes a computing device such
as an MPU (Micro Processing Unit), a CPU (Central Process-
ing Unit), or the like. The control portion 201 includes inter-
faces such as various I/Os, a USB (Universal Serial Bus), and
the like, a bus controller, and the like and comprehensively
controls the image forming apparatus 200. The control por-
tion 201 1s provided with functions of a font control portion
201a, a font cache control portion 2015, a font rasterizer
portion 201¢, and a rendering portion 201d. A detailed pro-
cedure of character image output by these functions will be
described later. It should be noted that a job switching pro-
cessing portion 201e provided in the control portion 201 1s a
function that an 1image forming apparatus 210 according to
Embodiment 2 has.

The cache memory portion 202 1s a high-speed main stor-
age device such as a RAM or the like. Data for which high-
speed processing 1s required 1s stored in the cache memory
portion 202. The cache memory portion 202 is provided with
a Tont cache storage area 202a (font cache storage portion)
that serves as a so-called font cache. A character image 1s
stored 1n the font cache storage area 202a by the font cache
control portion 2015 on the basis of the LRU method. A
procedure of the font cache control portion 2015 storing a
character 1mage in the font cache storage area 202a will be
described later.

The auxiliary storage portion 203 1s an auxiliary storage
device composed of a flash memory or the like. Data and a
program used for a process executed by the control portion
201 are stored 1n the auxiliary storage portion 203. The aux-
iliary storage portion 203 1s provided with a linguistic area
information registration table 203q that stores linguistic area
information that 1s set by the image forming apparatus 200.
Any of linguistic area information such as “English-speaking,
area”’, “Chinese-speaking area”, “Japanese-speaking area”,
“French-speaking area”, “German-speaking area”, and the
like 1s set 1n the linguistic area information registration table
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203a by the font cache control portion 2015 (linguistic area
information registration portion). In other words, the font
cache control portion 2015 registers (sets) any of the linguis-
tic area mformation such as “English-speaking area”, “Chi-
nese-speaking area”, “Japanese-speaking area”, “French-
speaking area”, “German-speaking area”, and the like in the
linguistic area information registration table 203a. The lin-
guistic area information 1s determined: on the basis of a result
obtained by counting each character code stored 1n a charac-
ter code data accumulation area 204a; or by using a data
analysis technique such as data miming or the like. When the
data analysis technique such as data mining or the like 1s
executed, execution processing thereof 1s performed 1n the
background in which processing of printing data or 1image
data 1s not performed. In addition, the auxiliary storage por-
tion 203 1s provided with a font cache storage enablement
determination table (hereinafter, referred to as determination
table) 2035 used for determining whether to store a character
image 1n the font cache storage area 2024. The determination
table 2035 will be described 1n detail later.

The data storage portion 204 1s a hard disk drive which
stores data and a program. The data storage portion 204 1s
provided with the character code data accumulation area
204a (accumulation portion) in which character codes of
printable data that 1s requested to be printed are accumulated
and stored by the font cache control portion 2015. The font
cache control portion 2015 sets linguistic area information 1n
the linguistic area information registration table 203a on the
basis of character code data accumulated 1n the character code
data accumulation area 204q. In addition, the font cache
control portion 2015 sets a character code of a character font
that has a high frequency of use and should be converted to a
character image and stored, in the determination table 2035
on the basis of the character code data accumulated in the
character code data accumulation area 204a.

The network communication portion 205 includes a
detachable LAN interface for connecting to the network 300.
The LAN 1nterface includes a network portion that performs
intelligent transmission/reception based on various network
protocols such as TCP/IP, AppleTalk, SMB, and the like.

The operation panel 206 (linguistic area information input
portion) accepts display of an operation menu and an opera-
tion performed with a finger of a user. In addition, the user 1s
allowed to 1input various information (linguistic area informa-
tion, etc.) that 1s to be set in the 1mage forming apparatus 200,
through the operation panel 206.

The operation panel processing portion 207 performs: a
process of displaying operation items of the functions that the
image forming apparatus 200 has, on the operation panel 206;
and a process of iputting operation data for an operation
performed by the user through the operation panel 206. In
addition, the operation panel processing portion 207 pro-
cesses various information that 1s inputted through the opera-
tion panel 206 and 1s to be set 1n the 1mage forming apparatus
200.

The document reading portion 208 reads a document that1s
set on a document table of the 1mage forming apparatus 200.
By the user giving a reading request through the operation
panel 206, the document reading portion 208 1s allowed to
read the document that 1s set on the document table.

The 1image forming portion 209 converts document data
obtained by reading the document by the document reading
portion 208 on the basis of the reading request from the user,
to printable data or image data of an 1mage that can be trans-
mitted via FAX or e-mail.

The printing portion 210 prints printable data that 1s
requested by the user to be printed, on copy paper or the like.
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Next, the configuration of the determination table 2035
will be described with reference to FI1G. 2. The determination
table 2035 1s a table 1n which character images that are to be
stored 1n the font cache storage area 202a are set for each
linguistic area. As shown 1n FIG. 2, the determination table
2035 includes font cache storage enablement character code
areas (hereinafter, referred to as character code areas) 2035-¢
corresponding to a plurality of linguistic areas. In addition,
character codes having a high frequency of use in each lin-
guistic area, namely, character codes of character images that
are to be registered 1n the font cache storage area 202a 1n each
linguistic area, are set in each code area 2035-¢. For example,
character codes having a high frequency of use 1n “English-
speaking area”, namely, character codes of character images
that are to be registered in the font cache storage area 202a in
“English-speaking area™, are set 1n a character code area
203b-te for the English-speaking area. Similarly, character
codes having a high frequency of use 1 “German-speaking
area”’, namely, character codes of character images that are to
be registered 1n the font cache storage areca 202q 1n “German-
speaking area”, are set1n a character code area 2035-¢g for the
German-speaking area. A predetermined number of character
codes are taken out from among the character codes stored 1n
the character code data accumulation area 204q, in descend-
ing order of frequency of use and stored 1n each character
code area 2035-¢ of the determination table 2035 by the font
cache control portion 20156. As shown 1n FIG. 2, a character
code “0x00C4” 1s a character code having a high frequency of
use 1n “German-speaking area” but 1s a character code having
a low frequency ofuse in “English-speaking area”. Therelore,
the character code “0Ox00C4” 1s set 1n the character code area
203b-tg for the German-speaking area, but 1s not set 1n the
character code area 203b-te for the English-speaking area.

Next, a procedure of the font cache control portion 2015
controlling the character images stored in the font cache
storage area 202q will be described with reference to FIGS.
3A and 3B. A plurality of character image data is stored 1n the
font cache storage area 202¢ and coupled (heremafter,
referred to as “linked”) on the basis of the LRU method. Each
character 1mage data in the font cache storage area 202a 1n
such a link structure includes (1) “character code™ (11) “char-
acter 1image”, (111) “next” (hereinafter, referred to as “next
point address™, and (1v) “previous” (hereinafter, referred to as
“previous point address™) as shown 1n FIG. 3A. The Unicode
code of the character image 1s set in the “character code”.
Bitmap graphics obtained by converting the character code by
the fontrasterizer portion 201c¢ 1s setin the “character image™.
An address of character image data located next in the link 1s
set 1n the “next point address”™. If the character image data 1s
at the end of the link, “E” 1s set 1n the “next point address™ of
the character image data. An address of character image data
located previously 1n the link 1s set in the “previous point
address”. If the character image data 1s at the head of the link,
“S” 1s set 1n the “previous point address™ of the character
image data. In the font cache storage area 202a having the link
structure based on the LRU method 1n which the “next point
address” and the “previous point address™ are provided 1n the
character image data as described above, character image
data that 1s to be newly stored therein 1s linked at the head at
which data 1s most difficult to delete. In addition, even when
character image data that has already been stored in the font
cache storage areca 202a 1s used, the used character image data
1s moved and linked at the head at which data 1s most difficult
to delete. I1 the font cache storage area 202a becomes full by
continuing linking of character image data in the font cache
storage area 202q as described above, so that new character
image data cannot be linked, the character image data linked
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6

at the end 1s deleted. In other words, 1n the LRU method, least
recently used character image data 1s deleted. Thus, even
character image data having a low frequency of use 1s linked
at the head 11 the character image data 1s character image data
thatis to be newly stored or accessed character image data that
has already been stored.

However, in Embodiment 1, even character image data that
1s to be newly stored 1n the font cache storage area 202a or
accessed character image data that has already been stored 1s
not linked at the head and 1s linked at a position at which
character image data 1s easily deleted, 11 the character image
data 1s character image data having a low frequency of use 1n
a registered linguistic area. The linguistic area used 1n this
case 1s taken out from the linguistic area information that 1s
set 1n the linguistic area information registration table 203a.
In addition, a determination as to whether the frequency of
use of the character image data in the linguistic area 1s high or
low 1s performed on the basis of the character codes of the
character images that are stored in the character code area
203b-¢ of the determination table 2035 shown m FIG. 2. For
example, when the linguistic area information that 1s setin the
linguistic area information registration table 203a 1s the
English-speaking area, the character code area 203 b-te for the
English-speaking area shown in FIG. 2 1s taken out. When the
character 1mage of the character code “0x00C4” 1n the
English-speaking area 1s newly accessed, character image
data of character codes “0x0041” to “Ox005A” has been
stored 1n the font cache storage area 2024 as shown 1n FIG.
3 A, but character image data of the character code “0x00C4”
has not been stored therein. In such a case, the font cache
control portion 2015 determines whether the character code
“Ox00C4” 1s present 1n the character code area 2035-te for the
English-speaking area shown in FIG. 2. If the character code
“Ox00C4” 15 not present, the font cache control portion 2015
determines that the frequency of use of the character code
“Ox00C4” 1s low 1n the English-speaking area. In this case,
the character image data of the character code “0x00C4” 1s
not linked at the position of the head of the font cache storage
area 202a and 1s linked at a predetermined rear position as
shown 1n FIG. 3B.

Next, a character image output process executed by the
functions of the font control portion 201a, the font cache
control portion 2015, the font rasterizer portion 201¢, and the
rendering portion 2014, which are provided in the control
portion 201 of the image forming apparatus 200 according to
Embodiment 1 of the present disclosure, will be described
with reference to FIG. 4.

When the PC 100 transmits printable data by the network
communication portion 103 to the image forming apparatus
200 via the network 300, the network communication portion
2035 of the image forming apparatus 200 recerves the printable
data. When the network communication portion 203 outputs
the recerved printable data to the control portion 201, the
control portion 201 inputs the printable data and activates the
font control portion 201a, thereby starting the character
image output process.

(Step S101)

First, the font control portion 201a nputs the printable
data.

(Step S102)

Next, the font control portion 201a determines whether
information for rendering character fonts of character codes
(heremaftter, referred to as “character font rendering data™) 1s
present in the printable data. If the character font rendering,
data1s present (Yes 1n step S102), the process proceeds to step
S103. If the character font rendering data 1s not present (No 1n
step S102), the character image output process 1s ended.
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(Step S103)

In the case of Yes 1n step S102, the font control portion
201a takes out the linguistic area information from the lin-
guistic area information registration table 203a.

(Step S104)

Next, the font control portion 201¢a takes out the character
code data 1n the character code area 2035-¢ corresponding to
the linguistic area information taken out from the determina-
tion table 2035 1n step S103. For example, 11 the linguistic
area nformation 1s “English-speaking area”, the character
code data 1n the character code area 2035-te for the English-
speaking area shown 1n FIG. 2 1s taken out.

(Step S105)

Next, the font control portion 201a takes out a character
code from the character font rendering data and outputs the
character code to the font cache control portion 2015.

(Step S106)

Next, upon imnput of the character code from the font control
portion 2014, the font cache control portion 2015 determines
whether the character code has been stored 1n the font cache
storage area 202q. I the character code has been stored 1n the
font cache storage area 202a (Yes 1n step S106), the process
proceeds to step S107. If the character code has not been
stored 1n the font cache storage area 202a (No 1n step S106),
the process proceeds to step S108.

(Step S107)

In the case of Yes i step S106, the font cache control
portion 2015 takes out the character image corresponding to
the character code from the font cache storage area 2024, and
the process proceeds to step S109.

(Step S108)

In the case of No 1 step S106, the font cache control
portion 2015 converts the character code to a character image
by the font rasterizer portion 201c.

(Step S109)

Next, upon mput of the character image taken out from the
font cache storage area 202a 1n step S107 or the character
image obtained by the conversion in step S108, the font cache
control portion 2015 outputs the character image to the ren-
dering portion 2014, and the process proceeds to step S110.

(Step S110)

Next, the font cache control portion 2015 (first determina-
tion portion) determines whether to store the character image
at the position of the head of the font cache storage area 202a,
on the basis of a used state of the character image. Specifi-
cally, the font cache control portion 2015 determines whether
the character code of the character image taken out in step
S107 or the character code of the character image obtained by
the conversion 1n step S108 1s present 1n the character code
data 1n the character code area 203b-¢ that 1s taken out in step
S104. If 1t 1s determined that the character code of the char-
acter image 1s present in the character code data (Yes 1n step
S110), 1t 1s determined that the character 1mage should be
stored at the position of the head, and the process proceeds to
step S111. In other words, 11 the character code of the char-
acter image 1s present as one of the character codes that are set
for each linguistic area, the font cache control portion 2015
determines to store the character image at the position of the
head. If 1t 1s determined that the character code of the char-
acter 1mage 1s not present 1n the character code data (No 1n
step S110), the process proceeds to step S112.

(Step S111)

In the case of Yes 1n step S110, the font cache control
portion 2015 stores the character image data of the character
code 1n the font cache storage areca 202a so as to link the
character 1mage data at the position of the head of the font
cache storage area 202a.
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(Step S112)

In the case of No 1n step S110, the font cache control
portion 2015 stores the character image data of the character
code 1n the font cache storage area 202a so as to link the
character image data at a predetermined rear position.

(Step S113)

Next, the font cache control portion 2015 determines
whether all the character codes 1n the character font rendering,
data in the printable data have been taken out. If all the
character codes 1n the character font rendering data have been
taken out (Yes in step S113), the character image output
process 1s ended. If not all the character codes 1n the character
font rendering data have been taken out (No 1n step S113), the
process returns to step S105.

As described above, 1n the 1mage forming apparatus 200
according to Embodiment 1, linguistic area information 1s set
in the linguistic area information registration table 203a on
the basis of the character code data accumulated 1n the char-
acter code data accumulation area 2044a. In addition, charac-
ter code data of character fonts having a high frequency of use
in each linguistic area 1s set 1n the determination table 2035.
The character code data in the character code area 2035-¢ 1s
taken out from the determination table 2035 on the basis of
the linguistic area mformation, and 1t 1s determined whether
the “character code” of character image data 1s present in the
character code data. If the “character code” 1s present, the font
cache control portion 2015 stores the character image data 1n
the font cache storage area 202a so as to link the character
image data at the position of the head. If the character code 1s
not present, the font cache control portion 2015 stores the
character image data in the font cache storage area 202a so as
to link the character image data at the predetermined rear
position. Thus, the use efficiency of the character images in
the font cache storage area 202a i1s improved, and the use
elficiency of the memory of the font cache storage area 202qa
1s also 1mproved.

Next, a second embodiment (hereinafter, referred to as
“Embodiment 2”) for carrying out the present disclosure will
be described with reference to the drawings. In an 1mage
forming apparatus according to Embodiment 2, in a font
cache 1n which a character image 1s accessed by an LRU
method, a character image of a character code having a high
frequency of use 1n a specific linguistic area 1s held 1n the font
cache even after a umt of a series of printing process steps
(hereimafiter, referred to as “job”) 1s switched, and a character
image of a character code having a low frequency ofuse inthe
specific linguistic area 1s deleted from the font cache atter job
switching. Thus, 1t 1s possible to improve the use efficiency of
character images 1n the font cache. It should be noted that an
example of the character codes 1s Unicode which 1s a global
common character set.

The functional configuration of an 1mage forming system
10 according to Embodiment 2 will be described with refer-
ence to FIG. 1. The image forming system 10 shown 1n FIG.
1 includes a PC 100 and an image forming apparatus 210, and
the PC 100 and the image forming apparatus 210 are con-
nected to each other via a network 300. The functional con-
figuration of the PC 100 1s the same as that in Embodiment 1.
The functional configuration of the image forming apparatus
210 1s the same as that in Embodiment 1, except that the job
switching processing portion 201e (second determination
portion) 1s provided 1n the control portion 201. A job switch-
ing process executed by the job switching processing portion
201e of the control portion 201 will be described 1n detail
later.

Next, a procedure of controlling the character image data
stored in the font cache storage area 202a by the job switching
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processing portion 20le when a job 1s switched will be
described with reference to FIGS. 5A and 3B. It should be
noted that the font cache storage area 202a according to
Embodiment 2 has a link structure of character image data in
which “next point address™ and “previous point address™ are
provided, and uses the LRU method, similarly to Embodi-
ment 1.

Such a font cache storage area 202a having the link struc-
ture based on the LRU method 1s used in Embodiment 2, and
a character code having a high frequency of use in a specific
linguistic area 1s held in the font cache storage area 202a
when a job 1s switched. Only a character code having a low
frequency of use 1n the specific linguistic area 1s deleted from
the font cache storage area 202a. The linguistic area used in
this case 1s taken out from the linguistic area information that
1s set in the linguistic area information registration table 203a.
In addition, a determination as to whether the frequency of
use of the character image data in the linguistic area 1s high or
low 1s performed on the basis of the character codes of the
character 1mages that are stored in the character code area

2035-t of the determination table 2035 shown 1n FIG. 2. For

example, when the linguistic area information that 1s setin the
linguistic area information registration table 203a 1s the
English-speaking area, the character code area 203 b-te for the
English-speaking area shown in FIG. 2 1s taken out. When a

10b 1s switched 1n the English-speaking area, character image
data of character codes “0x0041, “Ox00C4, “0x0042”,
“Ox00C6™, and “0x0043” has been stored in the font cache

storage area 202a as shown 1n FIG. 5A. In such as case, 1t 1s
determined whether these character codes are present in the
character code area 203b-te for the English-speaking area

shown 1n FIG. 2. If the character codes “0x00C4” and

“Ox00C6” are not present, 1t 1s determined that the frequency
ofuse of each of the character codes “0x00C4”” and “0x00C6”

1s low 1n the English-speaking area, and the character image
data of the character codes “0x00C4” and “0x00C6 1is
deleted as shown 1n FIG. 5B.

Next, the job switching process executed by the job switch-
ing processing portion 201e, which 1s provided in the control
portion 201 of the image forming apparatus 210 according to

Embodiment 2 of the present disclosure, will be described
with reference to FIG. 6.

When the PC 100 transmits a notification that a job 1s to be
switched (hereinafter, referred to as “qob switching notifica-
tion”), by the network communication portion 103 to the
image forming apparatus 200 via the network 300, the net-
work communication portion 205 of the image forming appa-
ratus 200 receives the job switching notification. When the
network communication portion 205 outputs the recerved job
switching notification to the control portion 201, the control
portion 201 mputs the job switching notification and activates
the job switching processing portion 201e, thereby starting,
the job switching process.

(Step S201)

First, the job switching processing portion 201e takes out
the linguistic area information from the linguistic area infor-
mation registration table 203a.

(Step S202)

Next, the job switching processing portion 201e takes out
the character code data in the character code area 203b-¢
corresponding to the linguistic area information taken out
from the determination table 2035 1n step S201. For example,
if the linguistic area information 1s “English-speaking area”,
the character code data 1n the character code area 203b5-te for
the English-speaking area shown 1n FIG. 2 1s taken out.
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(Step S203)

Next, the job switching processing portion 201e takes out
the character image data linked at the position of the head of
the font cache storage areca 202a. Since “S” 1s set 1n the
“previous point address” of the character image data linked at
the position of the head, the job switching processing portion
201e takes out the character image data 1n which “S™ 1s set 1n
the “previous point address™.

(Step S204)
Next, the job switching processing portion 201e takes out

the “character code” from the character image data taken out
in step S203.

(Step S205)
Next, the job switching processing portion 201e deter-

mines whether the “character code” taken out 1n step S204 15
present in the character code data taken outin step S202. If the
“character code” 1s present 1n the character code data (Yes 1n
step S205), the process proceeds to step S207. If the “char-
acter code” 1s not present 1n the character code data (No 1n
step S205), the process proceeds to step S206.

(Step S206)

In the case of No 1n step S203, the job switching processing,
portion 201e deletes the character image data of the “charac-
ter code” from the font cache storage area 202a.

(Step S207)

Next, the job switching processing portion 201e takes out
the “next point address” from the character image data.

(Step S208)

Next, the job switching processing portion 201e deter-
mines whether the character image data 1s located at the end
of the link, by determining whether “E” 1s set 1n the “next
point address”. IT “E” 1s set 1n the “next point address” (Yes in
step S208), the j0b switching process 1s ended. If “E” 1s not set
in the “next point address” (No 1n step S208), the process
proceeds to step S209.

(Step S209)

In the case of No 1n step S208, the job switching processing,
portion 201e takes out character 1image data stored at the
address that 1s set in the “next point address”, from the font
cache storage area 2024, and the process returns to step S204.

As described above, 1n the 1mage forming apparatus 210
according to Embodiment 2, 1t 1s possible to set linguistic area
information 1n the linguistic area information registration
table 203a on the basis of the character code data accumulated
in the character code data accumulation area 204a. In addi-
tion, 1t 1s possible to set, n the determination table 2035,
character code data of character fonts having a high frequency
of use 1n each linguistic area. The character code data 1n the
character code area 2035-7 1s taken out from the determination
table 2035 on the basis of the linguistic area information, and
it 1s determined whether the “character code” of character
image data in the font cache storage area 202a 1s present in the
character code data 1n the determination table 2035, when a
job 1s switched. If the “character code” 1s present in the
character code data, the character image data of the “character
code” 1s held 1n the font cache storage area 202a since the
possibility that the character image data of the “character
code” 1s used 1n the next job 1s high. Thus, the use elficiency
of the character images in the font cache storage area 202a 1s
improved. In addition, 11 the “character code” 1s not present 1n
the character code data, the character image data of the “char-
acter code™ 1s deleted from the font cache storage arca 202qa
since the possibility that the character image data of the
“character code™ 1s used 1n the next job 1s low. Thus, the use
elficiency of the memory of the font cache storage area 202qa
1s improved.

It should be noted that in the above-described embodi-
ments, linguistic area information 1s set in the linguistic area
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information registration table 203a: on the basis of a result
obtained by counting each character code stored 1n the char-
acter code data accumulation area 204a; or by analyzing the
character code data accumulated 1n the character code data
accumulation area 204a. However, when the user directly
inputs linguistic area information through the operation panel
206, the font cache control portion 2015 may register (set) the
inputted linguistic area information in the linguistic area
information registration table 2034a. In addition, when the PC
100 transmits printable data to the image forming apparatus
200, a destination of an OS (operating system) may be set for
the printable data, and the image forming apparatus 200 may
set linguistic area information on the basis of the destination
that 1s set for the printable data. Moreover, when setting of
linguistic area information based on the character codes
stored 1n the character code data accumulation area 204a,
setting of linguistic area information by direct mput by the
user, and setting of linguistic area information based on a
destination that 1s set for printable data are redundantly per-
formed, priority that determines which setting 1s prioritized
may be provided.

In addition, regarding the character code data accumula-
tion area 204q that accumulates and stores character codes of
printable data requested to be printed, setting 1s possible in
which character codes are accumulated while the image
forming apparatus 200 1s powered on, or character codes are
accumulated only during a predetermined time period.

In addition, the case where Embodiment 1 1s carried out 1n
the 1image forming apparatus 200 and Embodiment 2 1s car-
ried out 1n the i1mage forming apparatus 210 has been
described, but both Embodiment 1 and Embodiment 2 may be
carried out 1n a single 1image forming apparatus.

In addition, in Embodiment 1, the process example has
been described 1n which, as a determination process based on
a used state of a character image, the control portion 201
determines whether a character code of a character image 1s
present 1n the character code data that 1s set for each linguistic
area ol the linguistic area information registration table 203a;
and 11 the character code 1s present, the character image 1s
stored at the position of the head of the font cache storage area
202a. However, the present disclosure 1s not limited to such a
determination process. For example, as a process example,
the control portion 201 may determine whether a frequency of
use of a character image 1s not lower than a predetermined
threshold, and 1f the frequency of use i1s not lower than the
threshold, the character image may be stored at the position of
the head of the font cache storage area 202qa. In addition, any
determination process based on a used state of a character
image 1s applicable.

Such an 1mage forming apparatus according to the present
disclosure 1s able to perform printout at a high speed by
improving the use etficiency of the character images 1n the
font cache.

The present disclosure 1s suitable for an 1mage forming
apparatus, but 1s not limited to an 1mage forming apparatus
and 1s applicable to general apparatuses having a font cache.

It 1s to be understood that the embodiments herein are
illustrative and not restrictive, since the scope of the disclo-
sure 15 defined by the appended claims rather than by the
description preceding them, and all changes that fall within
metes and bounds of the claims, or equivalence of such metes

and bounds thereot are therefore intended to be embraced by
the claims.

The mvention claimed 1s:

1. An 1image forming apparatus, including a cache memory
area 1n which bitmap graphics of character fonts are stored,
comprising;
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a font cache storage portion configured to store a character

image by an LRU method; and

a first determination portion configured to determine

whether to store the character image at a position of a
head of the font cache storage portion or at a position of
a rear of the font cache storage portion, on the basis of a
used state of the character image, wherein

the first determination portion determines to store the char-

acter image at the position of the head 11 a frequency of
use of the character image 1s not lower than a threshold
and 11 a character code of the character image 1s present
as a character code that1s set for each linguistic area, and
determines to store the character image at the position of
the rear 11 the frequency of use of the character image 1s
not lower than the threshold and 11 the character code of
the character image 1s not present as the character code
that 1s set for each linguistic area.

2. The image forming apparatus according to claim 1,
further comprising a linguistic area information registration
portion configured to register linguistic area information,
wherein

the first determination portion determines whether to store

the character image at the position of the head or at the
position of the rear, for each linguistic area of the lin-
guistic area information registered by the linguistic area
information registration portion.

3. The image forming apparatus according to claim 1,
further comprising a second determination portion config-
ured to determine whether to delete the character image
stored 1n the font cache storage portion, on the basis of
whether the character code of the character image 1s present
as a character code that 1s set for each linguistic area when a
10b 1s switched.

4. The image forming apparatus according to claim 2,
further comprising a second determination portion config-
ured to determine whether to delete the character image
stored 1 the font cache storage portion, on the basis of
whether the character code of the character image 1s present
as a character code that 1s set for each linguistic area when a
10b 1s switched.

5. The 1image forming apparatus according to claim 4,
wherein the second determination portion determines
whether to delete the character image, for each linguistic area
of the linguistic area information registered by the linguistic
area information registration portion.

6. The image forming apparatus according to claim 2,
further comprising an accumulation portion configured to
accumulate character codes of printable data, wherein

the linguistic area information registration portion regis-

ters as the linguistic area information the linguistic area
determined on the basis of character codes accumulated
by the accumulation portion.

7. The 1mage forming apparatus according to claim 6,
wherein the linguistic area information registration portion
registers as the linguistic area information the linguistic area
for a character code having a high frequency of use among the
character codes accumulated by the accumulation portion.

8. The image forming apparatus according to claim 2,
turther comprising a linguistic area information input portion
configured to mput the linguistic area information, wherein

the linguistic area information registration portion regis-

ters the linguistic area mnformation inputted by the lin-

guistic area mformation mput portion.
9. The image forming apparatus according to claim 2,
wherein the linguistic area information registration portion
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registers the linguistic area information on the basis of a
destination that 1s set for printable data.
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